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Dr Stefania Vernazza (LARF-DIMES, University of Genoa) provided an overview on in vitro 3D alternative methods for evaluation of the human risk related to exposure to chemical compounds. International organizations, such as ECVAM and OECD, cooperate on the development of regulations on reducing the use of laboratory animals through the validation of in vitro toxicity tests. Some OECD test guidelines (439, 431 and 492) accept data from in vitro 3D models to classify a substance as irritant/corrosive for skin or eye without the need to perform animal tests. 3D tissues for these applications are commercially available.
Prof. Anna Maria Bassi (LARF-DIMES, University of Genoa) explained the concept of a reliable predictive toxicology. Most of the failures in drug discovery are a result of the low predictivity of preclinical animal models for human diseases such as autism syndrome or asthma. There is the pressing need for new toxicity testing models based on human biology. In this regard, Dr Bassi spotlighted the development of a mini-brain by Thomas Hartung's team (CAAT, Johns Hopkins University) to improve research and drug development for neurodegenerative diseases. Mini-brains derive from patient cells and so can reproduce epigenetic interactions. The second part of the lecture was focused on AOPs, which provide a comprehensive knowledge of human disease and link chemical properties of a toxicant, its macro-molecular interactions, cellular/organ/organism responses and adverse outcomes in the population. This complex of data is critical to identify exposure biomarkers and toxicity pathways. The OECD's AOP website invites project proposals, offers stakeholder summaries, proposal templates and guidance on developing AOPs. The AOP program foresees a biannual update for new project proposals and new information on ongoing projects.
Dr Giorgio Mattei (Research Centre "E. Piaggio", University of Pisa, Italy) presented an update on innovative technologies for dynamic in vitro 3D models. He explained the characteristics of biomimetic in vitro models resulting from combinations of cell culture systems, advanced materials design, tissue engiOn September 29-30, 2016, the 8 th edition of the training course on "Alternative Approach to Animal Testing and Cell Cultures, According to European Laws", was held in Genoa, chaired by Prof. Anna Maria Bassi and organized and hosted by the team of Laboratory Analysis and Research in Physiopathology (LARF), Department of Experimental Medicine, University of Genoa, Italy. The course was focused on practical work and demonstration/lessons by specialist(s) aiming to supply basic knowledge or improve existing knowledge on alternative methods. Each edition of the course provides an update on innovative in vitro models with a particular emphasis on 3D models. Substantial practical time is included to allow participants to gain hands-on experience. Twenty-four participants, from experts of in vitro methods to undergraduates, from all over Italy took part.
The course was opened by Prof. Giovanni Murialdo and Prof. Adriana Voci, coordinators of the degree courses in Medicine and Surgery, and Biological Sciences, respectively, at the University of Genoa. Both stressed the need for such events to ensure that research in Italy for the study of risks to human and animal health following exposure to chemical compounds (drugs, pollutants, food additives, etc.) is in step with new technologies.
Prof. Rosagemma Ciliberti (DISSAL, University of Genoa) and Susanna Penco (LARF-DIMES, University of Genoa) highlighted ethical issues of animal-based research. According to Italian Law 413/1993 on "Rules on conscientious objection to animal experimentation", physicians, researchers, students and healthcare providers can choose not to take part in activities that involve animal experimentation. Conscientious objection to animal experimentation arose from the acknowledgement of animals as conscious beings.
Dr Chiara Scanarotti (LARF-DIMES, University of Genoa) gave an update on the development and validation of several well-standardized and reproducible alternative methods for toxicity testing of chemical compounds, underlining how the use of human instead of animal cells improves the accuracy and relevance of the in vitro tests. The lecture highlighted 3D models, spheroids, body-on-a-chip and the latest advancements in stem cell research.
Dr Costanza Rovida (CAAT Europe -University of Konstanz, Germany) presented a lecture on the implementation of alternative methods. Full replacement of in vivo tests is a lengthy process as they are mandatory for the registration and risk assessment of chemicals (drugs, additives, etc.) An extensive practical session allowed participants to try out some technologies. The training blocks were introduced by company specialists, with the support of the LARF team, Dr Chiara Scanarotti, Stefania Vernazza and Sara Tirendi. Dr Tomaso Sbrana (IVTech, Massarosa, Lucca, Italy) provided the opportunity for hands-on experience with 3D dynamic in vitro models in bioreactors. Dr Shevchenko (Biopredic International) provided the opportunity to observe HepaRG™ hepatic stem cell morphology, spheroid formation, HepaRG™-hepatocyte polarization, bile canaliculi (BC) presence, and functional MRP2 (multi-drug resistance protein 2).
Fruitful discussions during the hands-on sessions and in a final roundtable set the stage to create a network for scientific exchange of skills among experts and trainees. The evaluation questionnaires, completed at the end of the modules, resulted in a high level of satisfaction by all participants, who requested that other courses be scheduled for acquisition of basic techniques or for improvement of existing expertise on alternative methods.
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